Abstract: Coupling of compound 1 with diazotized aromatic amines in ethanol afforded the arylhydrazones 3a,b. Fusion of 3a,b with active methylene derivatives 4a,b afforded the pyridazine derivatives 6a-d. Also, when compounds 6b,c were reacted with elemental sulphur afforded the thienopyridazine derivatives 7a,b. Treatment of compound 8 with hydrazine hydrate produced pyrazolopyridine derivative 9. Pyridopyrazolopyrimidines (12-19) and pyridopyrazolotriazines 21, 22a,b were achieved by the reaction of pyrazolopyridine with different reagents in basic media. The antimicrobial activities of the new compounds were also evaluated. The newly synthesized compounds were characterized by IR, 1 H NMR and 13 C-NMR spectral studies.
INTRODUCTION
Nitrogen-containing heterocyclic compounds are one of the most fruitful and extensively developing fields of heterocyclic chemistry. These compounds exhibit various kinds of biological activities. During the past decades increasing interest in the synthesis and biological activities of pyridazine derivatives has been observed [1] [2] [3] . Pyridazine compounds have been reported to possess varied biological activities such as antimicrobial [4] , antihypertensive [5] , anticancer [6] , antiinflammatory [7] and antifungal activities [8] . These facts have prompted us to synthesize some novel pyridazine derivatives. Recently, pyridazinone nucleus has been extensively studied in the search for new and selective medicinal agents as drugs acting on the cardiovascular system [9] . Furthermore, a number of thienopyridazines have been claimed to possess interesting biological and pharmacological activities such as, anticancer [10] , useful as NAD(P)H oxidase inhibitor [11] , and identified as a new allosteric modulator of the adenosine A1 receptor (A1AR) mixture, in each case, was fused for 1h. Then left to stand at room temperature and triturated with ethanol. The solid product so formed, in each case, was collected by filtration and recrystallized from the proper solvent to give 6a-d.
5-Cyano-N-(1,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)-6-imino-4-methyl-1-(4-(N-(thiazol-2-yl)sulfamoyl)phenyl)-1,6-dihydropyrid-azine-3-carboxamide (6a)
It was obtained as brown crystals from DMF/ethanol; yield 68%; m.p. 267ºC; IR (KBr) ν cm 
5-Cyano-N-(1,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)-4-methyl-6-oxo-1-(4-(N-(thiazol-2-yl)sulfamoyl)phenyl)-1,6-dihydropyrid-azine-3-carboxamide (6b)
It was obtained as brown crystals from ethanol /dioxane; yield 59%; m.p. 254ºC; IR (KBr) ν cm 
Preparation of Compounds 7a, b: General Procedure
A mixture of compound 6b or 6c (0.01 mole), elemental sulphur (0.01 mole) in ethanol (30 ml) and dimethylformamide (5 mL) containing triethylamine (0.5 mL) was heated under reflux for 7 h. then cooled, poured into crushed ice and acidified with HCl. The solid product, formed in each case, was filtered off and recrystallized from the proper solvent to give 7a, b. 
5-Amino-N-(1,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)-4-oxo-3-(4-(N-(thiazol

2-Amino-10-(4-chlorophenyl)-3-cyano-N-(1,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)-8-methyl-4-phenylpyrido[2',3':3,4]pyrazolo[1,5-a]pyrimidine-9-carboxamide (14)
A mixture of compound 9 (0.01 mole) and benzylidinemalononitrile (0.01 mole) in ethanol (30 mL) containing a few drops of piperidine was heated under reflux for 8 h. The solid product formed after cooling was collected by filtration and recrystallized from ethanol to give 14 as pale yellow crystals from ethanol; yield 50%; m.p. 208ºC; IR (KBr) ν cm - 
Preparation of Compounds 16-19: General Procedure
To a solution of 9 (0.01 mole) in ethanol (25 mL) containing piperidine (0.5 mL), either acetyl acetone (0.01 mol), ethyl acetoacetate (0.01 mol), ethyl cyanoacetate (0.01 mol) or malononitrile (0.01 mol) was added. The reaction mixture, in each case, was heated under reflux for 7 h, then cooled, poured into crushed ice and acidified with HCl. The solid product, formed in each case, was filtered off and recrystallized from dioxane to afford 16-19.
10-(4-Chlorophenyl)-N-(1,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)-2,4,8-trimethylpyrido[2',3':3,4]pyrazolo[1,5-a]pyrimidine-9-carboxamide (16)
It -10-(4-chlorophenyl)-3-cyano-N-(1,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl) 
10-(4-Chlorophenyl)-N-(1,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyra-zol-4-yl)-4-hydroxy
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Preparation of
4-Amino
Ethyl4-amino-10-(4-chlorophenyl)-9-((1,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)carbamoyl)-8-methylpyrido[2',3':3,4]pyrazolo[5,1-c][1,2,4]triazine-3-carboxylate (22b)
It was obtained as buff crystals from dioxane; yield 57%; m. 
RESULTS AND DISCUSSION
Treatment of N-(1,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)-3-oxobutanamide Ca
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Canadian Chemical Transactions The formation of 6 from 3 is assumed to proceed via intermediate of non isolable 5. The pyridazine derivatives 6b,c were used as starting material to obtain some fused azines [30] . Thus, the dihydropyridazines 6b,c were reacted with elemental sulphur in ethanol containing little amount of triethylamine to afford the thienopyridazine derivatives 7a,b. The structures of 7a,b were confirmed based on elemental analysis and spectral data. The IR spectrum of compound 7a, for example, exhibited the disappearance of the absorption band due to the CN function group and the appearance of absorption band due to the NH 2 functional group at υ 3425, 3348 cm −1 .
1 H NMR spectrum of compound 7a revealed a singlet signal at δ 5.16 ppm assigned to NH 2 , singlet signal at δ 6.24 ppm assigned to CH-thiophene and a multiplet signals at δ 7.11-8.15 ppm assigned to aromatic protons, Also, Aim to prepare polyfunctionally substituted polycondensed pyridines, we report synthesis of several new pyridopyrazolopyrimidines via reaction of aminopyrazolopyridine 9 with non-symmetrical double bond system and with different active methylene reagents. Thus, the aminopyrazolopyridine 9 reacted with arylidineacetophenone to give pyridopyrazolopyrimidine derivative 12. The analytical and spectral data are in agreement with the proposed structure (Scheme 4 and Experimental part). Formation of 12 is assumed to proceed via an initial Michael addition of the endocylic NH in 9 with arylidineacetophenone followed by intramolecular cyclodehydration and spontaneous auto-oxidation under the reaction conditions. It should be pointed out that the reaction of 9 with arylidineacetophenone might involve the exocyclic amino group. However, the involvement of the endocyclic pyrazole-NH was considered based on the literature [31, 32] reported that the ring NH in aminopyrazole is the most reactive center in the molecule. Similarly, the reaction of 9 with benzylidinemalononitrile in ethanolic piperidine afforded the pyridopyrazolo-pyrimidine derivative 14. The IR spectrum of 14 exhibited the presence of the absorption band due to the CN function group. The formation of compound 14 is assumed to proceed via an initial Michael addition of the endocylic NH in 9 to the active double bond in benzylidinemalononitrile to yield the intermediate 13 followed by intramolecular cyclization and aromatized by a loss of hydrogen molecule to the final product 14 (Scheme 4) . The IR spectrum of 16, for example, indicated the absence of the absorption band due to the NH 2 group. The 1 H NMR spectrum of the same product revealed the absence of any signals may be attributed to NH 2 and pyrazole-NH protons. Furthermore, the structure of compound 16 was supported by 13 C NMR spectrum (Scheme 5 and Experimental part).
The formation of compound 16 is assumed to proceed via the condensation of the endocylic NH in 9 with acetyl acetone followed by intramolecular cyclization through dehydration (Scheme 5). Moreover, the diazotization of 9 and its reactions with active methylene reagents have been studied to develop a synthetic approach to polyfunctionality substituted fused heterocycles. Thus, coupling of different active methylene reagents such as ethyl acetoacetate, malononitrile and ethyl cyanoacetate with diazotized amino group in compound 9 afforded the pyridopyrazolotriazine derivatives 21 and 22a,b.
1 H NMR spectra of 21 revealed the disappearance of the signal corresponding to NH 2 group. Also, the 13 C NMR of compound 21 revealed a signal at high downfield at 190.39 ppm assigned to acetyl carbonyl group (cf. Scheme 6 and Experimental part). 
Antimicrobial Activity
Thirteen compounds were screened in vitro for their antimicrobial activities against two strains of bacteria (Gram positive bacteria; Bacillus cereus (G + ve), and Gram negative bacteria; Klebsiella pneumonia (G − ve) and one fungal specie (Aspergillus flavus) using the filter paper disc method [34] . The filter paper disc method was performed in nutrient agar for bacteria and Dox agar for fungi. These agar media were inoculated with 0.5 mL of the 24 h. liquid cultures. Filter paper discs (5mm diameter) saturated with each compound solution (10 mg/mL of DMSO) was placed on the indicated agar media. The incubation time was (48 h at 37 °C for bacteria and 72 h at 28 °C for fungi). Discs saturated with DMSO were used as control. Ciprofloxacin flucoral was used as a reference substance. The diameter of inhibition zones (mm) were measured and recorded. The results revealed that all the tested compounds were found to possess various antimicrobial activities towards the entire microorganisms used (Table 1) . Compound 7a exhibited the highest inhibitory activity against Bacillus cereus (G +ve), compound 12 was found to be very active against Klebsiella pneumonia (G − ve). In addition, compounds 6a, 12, 21 revealed a moderate activity against Bacillus cereus (G +ve). Compounds 6, 16 showed a moderate activity against Klebsiella pneumonia (G -ve), compounds 9, 19 showed a moderate activity against Aspergillus flavus. Moreover, compounds 3a, 6b, 7b, 14, 16 and 22a showed the lowest inhibitory activity against Bacillus cereus (G +ve), compounds 3a, 6a, 7a, 17, 19 and 22a are less active towards Klebsiella pneumonia (G -ve). Whereas compounds 6a, 7a, 12, 17 exhibited the lowest inhibitory activity towards Aspergillus flavus. The results indicated that most of the synthesized compounds exhibited noticeable antimicrobial activity, and that the bacterial isolates were less active to the synthesized compounds than the fungal specie.
Table1. Antimicrobial activities of some newly synthesized compounds.
Compd.
Gram Inhibition Zone = 0.1 -0.5 cm beyond control = + (slightly active); Inhibition Zone = 0.6 -1.0 cm beyond control = + + (moderately active); Inhibition Zone = 1.1 -1.5 cm beyond control = + + + (highly active); Inhibition Zone = 0.0 cm beyond control = − (inactive).
CONCLUSION
The achieved derivatives of new hydrazo, pyridazine, thienopyridazine, pyrazolopyridine, pyridopyrazolopyrimidine, and pyridopyrazolotriazine that are expected to have biological activities, have been synthesized and their structures confirmed by their spectral data, elemental analyses, and with some chemical reactions.
